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(54) METHOD AND DEVICE FOR DATA RECORDING, DATA RECORDING MEDIUM, AND 
METHOD AND DEVICE FOR DATA REPRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cipher data so that it is 
difficult to decipher the data by using simple 
constitution. 

SOLUTION: An input is ciphered and outputted by at 
least one circuit among a sectoring circuit 13 which is 
used to process the input data into a recording signal a 
scrambling processing circuit 14, a header adding circuit 
15, an error correcting and encoding circuit 16, a 
modulating circuit 16, a modulating circuit 18, and a 
synchronism adding circuit 18. In this case, not only the 
key of the ciphering process itself in the circuit, but also 
which circuit has performed the ciphering process 
become a ciphering key. 
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-fe ? ? ft-f s -fe ? * -fbis k , 
•f)V9m^mtx 9 5 y TVMfiJIie k . 

d <y^ -y r#flD $ ft/cr 4*J9firf—9 t» 0 ITiEflF^ 
*f«ni-«» 0 IJjEWHKHS k . 

SPUWfflHMk . 

i col5j^^-y^#Ja$ft^7-' 4 v?;MI#2rfBIJ$iE 
«st=E«f *IS»XSk SrWU 

=5r< k fc-#***fl:*>«Mf «t«ftT3lEfl:t»*6 i k 

£i#a b^&"f-9tmj>m. 

n.&X'*.9 9Vc$h*:9 9\V$-Vkb s 

£ <7)-b J? ^•f t#Rj&> ffi^j S ftfc-r 4 >-* ? /l^*- 9 izft 



co&mmzmix$Mt-t2>A9? y^ivumtrntx? 

^fttn¥K*» t> UJ $ ft *z t-' -f ^ )Vt- 9 \z 

i<^sa«*a*»4.aj**ft3t'^'f ^'^;Wi#tisi«p^^ 
-yzttto-tzmmm^ftt , 

max*? 9<kzti. mm&.v&j&.&iR£0yj?&< t 
h-ntfmmtcmffimkm tx ^ ft^x ^ 5 

<k $ ft , wi&nt&v&txim $ ft^ft#*>ie« § ft x 
fo&zktmik-tzi-'-fimim. 

i/9)\^frhmnm^*imthmmttmiLUt . 

i ofsi)3$ ftxtf tftftf -f >-^;u7- 9 izn lx m 0 
i^>»ofTjEa^ft«iasft3tT ^ i?9tvr—9 

co-t9 9<,z &mt h^9 9 tiMJM k . 

i iO-fe ^ ^ 4M» $ ft?t -rV y 9 )V7- 9 <7)-t 9 9 ffijt CO 

^ >y yaw «■ ^n-r s a. >y k . 

i oyv. -y $ ftJt 7 -f iff/inF- 9 liZtt LX 121*8* 
k «>-2r£3EflS$-£T ^ ^ 5 y^Jl-ZM <7 t X9^yy 

/itm&n-rTA 9 ? y^/u^mxmt tt-tzztz 

[ff*Ji3 3 ] ieii^j&^M^JR^ft^T -f ^'^^ 

zcommftM&&frh tti^sft^T iS9)um^ tew l 
T0fs^p*-^t=6e->3tain«rSfit-ai^Kk , 

i oaP#©*» M# 4> ftJt r < : J9)V*r-9 tztt t T ^ 

oiTiEa-t'fksaasrSs-ri^oiTiEa^-fb^sk . 

i 0 IT IE«^ffc¥«*»6 ffl* $ ft^7 ^ 

ZC0*99ttM^m»t>liij)ZtltZ7 t < ~S9)UT t -9<D 
■t9 9ffimcr>^y * ftM? S^7 ^K*S k , 
i O's. -y ^(i#S*» tfJTJ $ ft 7 4 "J 9 )\rf - 9 \Z 

ft Lxmm<v«&^-4t<omffimiz£ vwma.v£ss& 
j%j£<7yj?%< k h-if^t^xx9^yyj^m< 
7x9 5 y fM&tetot?* 9 v yfiv^m^-fkh. i 

#t&ik SWak-rif-^H^SKt. 



(5) 



WBPF9-7 34 14 



[000 13 

imxm&vmw.. ^-^bim**, sfttflc-r-^iwi 
^sav^aKna-rs. 

[0002] 

jt^-9 k PW-^^Kat-tS 
*6 . BEfc^Scn tr- «fc h WWtf>k t T # X v>l> 

[0 0 0 3] 

tc 3 tT-SI± 7 5 ^ * AT 4 J: d =Sr t> WT* & /£ 
iffoh. 

[00 04] ttz. 0l*.KttBWB6O- 1 16030f 

ximztiti'fj : J9)vtmm^im5Lxa%. mm 
%tf<&gb Ltzpimiz^^xm&zti^xmffii&i 
u v§*§-zm^xmm*imt?&£?*i'A j rMzffi/ 
n< tw*^ s . mmx'^m^^ritco^mcomiL^ 
m&tix^z. 

[0005] *mnt. iai^io %mmzm?>.x % 
mfi-x-mmx-z. imcommmmx-h 9 , m-^ 

[00 06] 

tf>C, #&HJlKfifc&T-?fB#i*}£te, A*fr/^ 
t- 9 ZmfeT- 9 9 9 firth -fe ? 2MtX8 
k, ^<y^ftJD-r2>^«/y#aaXSi:. KOiJjEflr* 



oK, |B]— yfc^iN&fcft^y^vffcJaSlS: 

[0007] z<7>T-?iei&i&*T-?%&mmizm 

[0008] JJfrr- *K»3ri6"CW c>tifzm^tfim 

[0009] #»pjfc:« WfL-nmt , xibt- 
* nmumxtrnztifz?- 9 mmftznttt h m 
i5»8txs, «wxe. KotrjEapHtxe, * 

< k 1, locoXSCWJB-rSEfti^OXetov^Bt^ 
*UtlSfc:*tltfr6W±«K0XSfc:ov^-C, A^KttL 

. intwBW-a-^fkwrajWStsnwixgco 1 
oic , ibisb^x ? ^ <f^?7 yy^mm 
Zffirtx 9 5 ^T'y wsaxs**ftT «t ^ . 

[ooio] c\<7)T-?n±tt*7 ! -?n£Mmzm 
m-t&ztvxzz,. 

[ooinifc. mttmz , k 

OITjEflr^flaBaoiRtcJR *)Wofrhir—? izij 1>X , 

[0012] *m\\,zi%z>n s ~-?%m-}}m$. w 

^(3, itf5«t^k<OilflH8c^i:< t h—mt LTfBii 
««£tf5-r - ^ IBIiffl* k «iS'Jf)TSftSK»§ a * ftfcflHR 

[00 1 33 ifc, *||HB(C^I»7 f -^S4^{i, IB 

imizmmmm^m^ixtzf < i??)vm^zn lxw 

^IE»m« k {iSiJoffl«C§# 3i * *ufcflHB#0«ar < k 

i>-mtztitzmmmzm^x . vs^&mtwmzmt 

i£B£®ffl-T S ^ k & . 
[0014] JiiC, ^H^tcflji^-^EflttrffiJi. 

x9 5 y7 , ;ntaaxg6D^Wffis.^^3a^^ : 5:< 

k fc S: flf^f ko«flW8 1 JC t T SMbS * 4 i k t «k 
[0015]^. *»ifltc<»6r-^S**ffiti» fB 
* < k t>— *T X 9 5 >-y;U2rftl< ^ 5 



(6) 



«fflPF9-7 34 14 



[0016] Aflx * S/*;Ux— *SrJJr£-r— **4M& 
X**?fiitL. 'W^fcttinU K«5fTiE«^ftSaa«: 

[0017] Bf-f-fkc7)||ffifgO^< b fc-ffl*. !B#I 

x. vHM&Mkicmih. tm&wbammafi, ib#* 

[0018] x-^'JcOIb]— y?^->«r|!ft*-f&fc«)<0 

tismx-zz. 

[00 19] 

t o o 2 o ] m i (i. *$sbh<7>!& i <r>mmcomm^m^ 
mz^-$~?u .y ? mx-fo h . .roHKcttwt. a^jb 

A^f-'-r ^'^^x-^ti. >f >-^-7x-XHlS&l 2Sr 

fix ^9 J-y~7)V9mtm£tl& . Z<r>m^cr>x9^y 
y^Mli. W— A-f b^7-ytfm%Lxmtl%^£ 

ate -r^^^pi-^^-y^^^itsidc a^j 

Jidfcrf LtzJyyMtHmcvzbTb 

-?<i. ^-yrftSPllIKl 5(C&6*IT. 
SItcgES§ix4 *v -y ff- * smfluSfifca, SI 0 ITIE 

flr^t®»i 6(cai^n4. motTjEtt^mmi ex- 

X. MH£8\z-v hr-^Sr 1 6fty^t*7 hco^ 
If- * L . raJtWtJniai» 1 8 tc>* 4 . PIJ8I«Jq 
HISS 1 8 T« . ±Kffi£^SHH^03KWIH!| 2r« 4 , 

cot- 9 mmsLX-vsu i . igwiass-r^ h 5 w ; < 1 

9 fctf- LTieHK -y H 2 0 fciif o X ^4 . IE#JK >y H 2 
WT'$> Ifa? #ccoieH«# 2 l lc±12^ISS titz 



(4, Xf>-H;^-^2 2^J;'5[ni*ESgi!)$fLl». 
[002 1 ] $Nfc. ±IBX^7>-y;l/5aailISS14«4, 
#*HT«$r < , * , ^ -y ^ftJP 0S§ 1 5 <oa«t#A 

^y^/WaaSrttLTiSOfnEflF-^fklilKl 6K&44 

[00 22] -b^^-ftEIlfll 3. X-77>y)V 

«UB®»1 4. ^•y^ttiOHK&l 5. ^OfTjE^tHl 
S& 1 6 . ^PHISS 1 7 . SIX|3)W#JDI1ISS 1 8(7)V^-m 
*^<tt locO0»{i. A^^LTBf^b5aaSr 

2^xkn\s\ffiX'm^k2mzM-?z t wmfhtiz . 
zewsmmmcommmte. ib#*«#2 icr>T-nm 
mmt temnmmz&z&ttitcmitiffl. mtrnm 
m&vffiwm* mmTtmmm. ismsmwm. * 

Mz-KIMM V^-7x-XE881 2*><oTOC 
(Table of contents ) ^0S& 2 3 ^LT^^ 4 

2^hm.^mz^2s^zmhixh^m.x"hh. ztit> 
<r>wf2A, 2^frh<nmmm>K m^^com^mm 

[00 2 3] .I<7)*§£\ IUS81 3 — 1 8c0tV)igSgti> 

i^ix*. -r^*j^>. loo@KTBi#YL«ia**JS$n 
0. 2o^lH]gST'Bf^bJ!!!!a* i *S$tLT^il{f, 2oco 

®8&com?>--&hitcr>mzmm^$> 1 5«<oa«?K<ort*» 

4.lo*a^fc3&**St^r«>. 6OW05S1 3-1 8 
C9|*I<7, l ~ 6o<7)|U8T'Bf^-fb«ia36«SfiSa«.BrS&t4** 

*swr«iRwtcao*t h z b immx'h o > 

[ o o 2 4 ] 4^. i«#fl:ottw«*»rS^'f 5 yr. 
m uf*t? mmxm *)mz.&zbwwfL>ti&. z<r> 

commtmb Lxm^&zbwx-z. nMtwwg) 
■m#>hzbtfx't*&. 

[0025] mz. #0SS 1 3~ 1 8«MSWfl: 



(7) 



WBB 3 P9-7 34 14 



[00 263 -k7?im$&l 3tc*jwni. Ml 

^x. ±ieiaico-f y^-7x-xnijf5i 2frt>cD&t> 

fc, 2ftncDV)mxJ v + 3 HZMK). ;<OW8tX4* •/ 
f-3 KD-^OtiiTJ&iS^f y?-0-J<3 3ZftLX 
-b^^^fs34CjliO, WBSX-f -yf-3 1 (Dtt>JjcD&l) 
«r*0*4-fc^^'fb»3 4K:iiioTv^. -te??fl:ft3 
4TI4. fi?iJ^HA^r-^«02 0 4 8^s'f h 
WH:?^tUl^. Z<7)-b??i£®8&l 3<7)Wm 
-v + 3 2<0«JJWftff*, 1 t' 7 htfJflJWs 

H30A(Cij^J:9*fflRA4" h3 6at^AM h3 

6 b b tf$S.mzWiW.ZtlKAJ3T-?<0 l-fe? , 

9#£U ^O^tt«3 9|*I<7)T r -^^OUT^famx 
-?S53 9 a fc«»7*-*»3 9 b b iZttWtt £> «t 0 K 
LTt>J;v\ ffi«3 9O^<0tt^r** 

sea o aw??* s <k a *. ; 1 t ?-§ . ntf #o 

■Ik 

[0027] <xc xrjyyjvwmmifoi 4£ti, #j 

^.(4T34{C^fJ:3t, 15b'7K0x7M/^i 
A^flaoSffp3 5tti. LSB (fTfit'7h)M 

■fe?*fl:B»i 3*^W7 f -^3& < A*$ix&. x^^y 

7Vl^fflC0 1 5 f -y f- l^'X? 1 4 ali\ #EffeW 

f^HIW (ExOR) m&&14b£fflVvt£Jft£JS5Sx 18 + x 
+ lfct£ofc7 4-hVW?#jW&;ft.. 1 5h'7 l-CD 
i^M^X? 14at(l iSC^ti^rVt-y 

KU-xc7)Tfiffl!l4b'-y hc^ifc*W£-tt?. 

7 M^'X^ 1 4 a JTr-? b^3 5frt>C?> 
Xt) T- * t <4 > ExORHJK 1 4 c ck 0 ^fl6Wffta*J* { 
t^ixT. 1 4 d J; OBXOtti^n, il^'y/W 

[0028];;?. JJE±J*2MS5$Stf 7* U tvM 

TgRZ^itZ^kh fcli. f?iRtfEI6 J: 3 5rfitf££ 
l^X? 14a«#t*7 h*>£><7D|ii:*J#«JfilX4" yf-1 

4 f ^MftaswFPKa&fu zoomx^ v+i a f 

(4$"JffllSS^ 1 4 g*>A>c7)PJ^.{4'4 f-y h «0l!If- ? 



J^TW&WStu W8SX4" 7f 14 f a»&<Z>attjW: 
ExOREIBl 4 b(3£4>*uO*4. iOJ:a«rflWW)WP 
SIFf 1 4 g <0»J»^- * *3HbS Z. b iz i. 0 . £M 
^5iixi5 + x"+i on £SHfc$-£4,r 

r y -t y h fi-^-y/K^r ytvM*. mux 1 6 

/sM hOWJWWB^)*'^ bmtWSSmrthZ.tifim 
Vfbtih. Zcotg&coWJtttffflb LXii. ±mUz£o 

%Mmts<vmsmm* wmmvm. w&emmm 
«w\ immm^y^-mwtfinmmmm. m^m 

SBSflflHiK*. &hw&zn^<nm*&t>it*?m<r>tfmb 

fc LTti. SfflfiWIftSfP (ExOR) t&am (AND ) . 

ffima (or) , y7MSf^ffltH. ik&L 

&m&z^kz^&fcfrcoffimm6cDffimzm%.zix 

-T s h U i>'x ^ 0>HR*WR 0 Hit-^ -y rjR^ffiSfc 
%&5.LXl> £l\ 

[0029]Si:, 'v.-y^ftJPHIK 1 5ContKft 

fcO. l-b^^(i, 2 04 8^ h<Oa-ff-^iSS 
4 lfcxtL-T, 4'-W hco|B]»«tS4 2i:, 1 6A-f h 
(^^I«4 3fc, 4^>f K0iR"9«lffiflF^ (ED 
C) «W4 4t**f+Jn$*lT»*Stl.TV^. iSO^tB 
W#«W4 4<7)ifi0lj«im#«. i-f f-?tHl4 1 

ay^7/'ii4 3k»lt^$<i«. 3 2 t-y h«7)c 

[0030] -fe^^^ISlMB-r^^T-'-^^^^^L 

4 2^-f htCfJOST^iXJt/^ yfc, H 

SCD r Aj , r B j N r Cjs r Dj CT^n-f^US"^ 
2h'-y h^affllfiSrfflV^T. ;<04A-f bCO^ 

tf^iii. -T^*>. 2\z >vbV>m i r 0 j c0k& r A 
BCDj , r 1 j ^ r BCD A] , * 2 s <7)b% 
rCDAB] s r 3j <Db% r DABCj ftXolZtf)*) 

mtzzbitzx*). zcDmtf-£&L%\<^b*:7 ?<nmw 

>f bM-y r A j ~ r D j i: LTii. fi^J^tf I S06 

[003 1 ] ^-y^fB«4 3rtt:«, H9C^TJ:a 

/^f^^n tr— Bf^S^cofctfjcorf f-tf $84 6 . 
^lf-( X?c7)fc'<7)Ji#>£SrfJi4 7 v 7KI/X48. 

^«4 9»«««**aaft'5»nTv^4. ;^t\ tyv 

X48C03 2t'7 hlCt' y hX^v>'7*/K 

(4, t-yhJwaToiKiWftasttriktJ: 1 ?. "S^fb 
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tf'ftLh* ttz. c rca 5 mL&zmftt lt, x»« 

Ox'*. x2 fOftfc'JtC. x 1 &~xt*tifrt& 1 5b* y 
RC4 5«016h'7h i:HW$gi: £!tfIiS@-f & £ b t 
[ 0 0 3 2 ] &*5, limffiMte. ±3&Lfci o iz^ m 

wmnommm. mmytmmmm. mftmmsmm 

*\ I5i§:W^xyrj-*\ fc&Ui&ftiSBtggoll 

[0033]»« KOfTIEflF^ft'lIlK 1 6<9*fM?iJ£ 
010, Hi l dix^coil 10, 11 l i:*5V> 
t, 1 K(i, ±IBHl«^ /r#JDlH]S&l 5 

*^c0t-^*^1O^^SST'S)I>C 1x^3-/5 

#)V<D'r—?frb$i.&l><r>t A*«fiHf5 l*» 

T, »l<Wtft»t*6Clxy3-^52fc«»ftS 
C lxy3-^5 2TIJ8AM N<7)PA->Jf-(3t/ 5 

TIS 2 WfiHWfcS'C* * C 2 x y 3 - y 5 4 ICiM tl 

C 2xy3-/54tlil4A''f r-tfDQ^'jTMTM 
ftflUSft., i<0Q^'J7 i -ftijlJiIlI»5 5*^U"CCl 
x>3-/5 2<c4M3*vO**. :«cixy3-/ 
5 2#>£><0P. Q^y-f'-f Sr*t»l 7 0^4 biOT&OtiJ 
$ixT, e^-ffL. 4 y<—?M5 7 a£W 

■r&?W»!liI»5 7 fCttJ^i*- 5 8 iOJKOffiS 

[0 0 34] Z<V£0%mVfriEW s lrit®folZi5^TV8 

mmm^mti^zi,^ wuzfimmns m<n<\ 
diz-tzzttfrnf^tiz. -t%h*>, mm$ftuz&\-> 

5 7<7M V>^-9& 5 7 aCO-f WN'-^CJ: hKMrfft 
;bftTtB7J$fU>#\ iiife^fyA'-^wvKoM 
*f< LfcO. C l-r— *flBfcV*< o/^'f yA'-^S: A 
#ITKI6 til*) 0 TTS C fc *>W£ix& . 
[00 3 5] ,Z<0id&-f-?^8l£*fe-f*§-S\ S^tS 
£> <7)3Sl ^WgflEtC ± x m 0 ITIE^^5i^*^-fb 

?-«£www?« tthwsxhh^zn u 



ti. ffltfci/'W bX'it^y-tf&t&tsnE^b^d 

mptcimbtch. m\^s. 2, lsmt^-rst 

•Wltf, *-7* 4 sr^t'f'^ V 7 h Sr^tt-T 

tc, &S*IJg(iB±-e£ £#%Sg-m3:<BMUx£, 

[00 36] ^<7)Ji-&, ^fy>>f y/ 1 *— ^fiO^ISSrtf 

«flj«fc:jc tx 5 yyj»G.mf* s<a«Sr 2 mf^se 

[00 3 7] Zhlz, Jyf^-? <?M\t> h \ At^SB. 
attTU, 110. 01 l<7)SIE?'JmS&5 7F*=)c7)fi[S 

cRS^^a-r, pij^-tfc ixyr?— y52<r>m®'$ik& 

sid^tfco, 7-?£imit<nmtfmt<z&ix&E. 
-thXoizbfz*). T-fz^itcommmzmtxs. 

Tissue 0, 4rtWHWiw»=± osaw-**. 

t ZHftit^mtfimm-cz \mmxh k>, ztit* 

zm&nhitx &m-rhzbt> *imx-$> h . 

[00 38] 01214. ilSfROtrjEW^bHI 

Sg 1 6c7)ffecDjLttFiJi: LT. SIE5iJtU!S5 7 PVM Wn* 
-^SP5 7 a^a^eaC^fflfeWffeaft (ExOR) ESS 
!¥6lSrtfAt, Clxy3-^5 2«fgt^A 
^3«|<Ofil[1Stct>ExOR|llBS6 6*»ALfeW**UTV^ 

a. 

[0039] JftfWMc, ExOR0SII¥6 Hi. CI xyn 

-^5 2 ^^jSsbik 5 6 . Tmtimmmffii 5 7 «o 

4yA-?gB5 7a£rt-LTKr)itl;S;a6 1 7 0A-f h 

vyf—f* i-^h-hmmf-^c i 170 n*i69~c 1 

170n + 22 Jk^'Jf<f-^Plni.*ll ~ P1 
170n + 14 . Qll70n*13 ~Q 1 1 7 On tMUTSf 

tWfftafa (ExOR) Ia]S8SrfflV^7"-^^SrtTVK Ex 
OR0S§S¥6 6(i. 14 8>\M h^A^f-^ B 148n ~B 

^.n^z^Lxmrnmrnma (exor> awsrfflv^x 

-^^Srffo. iiX^<7)ExORIIlS§P6 1 . 6 6Cffl^ 
f>ixl>ExOR[lIS§«i, l^M ht^:^8t'7h^f 
-^-i: 1 t'«y hc7)©JPr-^-Cit^tll>0r^O8h*>y 
h-f-^toSfflSWI&afn (ExOR) ZZtiZtibhii o 
% 8 b* ■•/ h ExORESgt-J) 0. CI CO J; p ^ 8 b* >y h ExOR0 
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^mmzm^h ) #>\ exorhto6 i x-i* 1 7 o<i. 

ExORBS&lf 6 6 Tii 1 4 8«H^ <oftT V %S . 
[0040] ,T<7)01 2fcfcV^T{i. 1 7 0b' y hC0& 
«*fWF6 2fc:#lfr$*u V«&D5yf ES&63 
Sr^LTExOR[I]|f&ffip6 1 F*]0 1 7 Ofl<7)#ExORIs]S&(C-f 
ft-WxflW&SftXV**. Dy-vJ-®ffi6 3ii. 4*-?* 
/WPP 6 4 CflW&Sflfc 1 b'>y hc7)Bf^^JPft^{3jC 
tt, «^F6 2*>^tf01 7 0t'7 KOfl|flWR£*0>** 
EXOR0SSP6 1 t,zm&i)\ *-)V*£u. 1 7 0 

b'7h^TJ "0" 4:^4*>3&«fljaMNJ»«ix4. ExOR 

6 3H "o" tfmhttfiwzmmt, wsmw&ti 

U D9«yf-|al»6 3*»fe "1" a^&*ufcExOR|II» 
Ji. SK?'JI1]S§5 7FWM W<-^S5 7 a*>^f- 

HISS 5 7 yvN'-^g?5 7 a^^O^'-^Sr-eo* 
*aj7J-f 6 £ 4fc. ExORHI8§S¥6 6tco^T 

II 14 8iic73ExORIIlS&2rW t s 148t'7h 

T-$> * i t jjwui » ±ieExoRiHifi§sp 6 1 <nm& t mmx 

h 0 . 6 7 t&i&Sft*: 148t'7h OHflf$8#D 

7 •/ f-0SS6 8 S-^-LTExORlHjfi§Sf 6 6 rt<7) 1 4 8fic0 
ExORHBtc^ft^ft^ft&i:^;:. D v 7f@?568 
(;M *-^A«T 6 9<7M^tt&mm^Z± 9 14 8b* 

[0 04 1 3 Z\<7M \ 2«WCJ3V^T. ExORHJBf¥6 1 
f±. C 2*>^>M5£|3IS85 6, ^a'-^ 

7 aSr^-U-CBxDtli^ft-S. 1 7 0'U b<7)f-9b 

LXCr>tfm¥-?C l 170 n + 169~C l, 70 n*22 Rt^'J 
•T -f -T — ^ P 1 170n*2 1 ~Pll70ntl4 - Qll70n + 13 

-qi non^'-fizftLxMmtmmm (exor) ess 

-?Vvni-r-*X»*fT;fc>-*\ »ij 1 4 8^M bcOffl?B 
f-^Cl, 10lMM ~Cl, 7 „ 4 „ £*fLT. 14 8b* 

•y hommmzm itz^-fgrnzmrtz <* o t= lt 

[0042] .rolll 2<7)HI8St':tJ^Tt, ±iBHl 
0. 01 lcQ*i-^i:|5]«^ffl^** 5 t#^ix-l.-t(i:55 
ExOR0S§S¥6 1 . 6 6«HW-J 
S: ttffl-T * J: o t 0 , v vtfftj&»—:firfc § v 

[00433 ±SMWff*tt. -kiBUfc J: 3 Ml 

^H^x y n - r h h v ^^KMBmS <0H*«MM>Jt1 
«, «S«fflf8, ^#^«&Sft£tS$ | JtP8'#. »4v^ 

u £ ft. 4) fc-a^flfecoffl $8 1 com x-^h-zm $ m 

[00441 ^13, ±IET-^^*St LTOExORE 
BW6 1. 6 6 (Tilth*) AND. OR, NAND. 



NOR. ^y/s*-MllSSSP^ffifflLTt>J:v\ 
8h'7 h#{iX'l b*-y F<0«flH8*4V^i«-r-^fc:J:' 
& ffllSi* * ft 3 WK: t . 8 b* -y h <0flWB"f - 9 \Zft 

lx 8 b >y h cottx- * •cttaa-K* t <t < . 

ZClZ. ffi^7-*-?m7-Rcffl^-t&8b'ybC0|*) 
<y>&b*-y M;ttLT*ft-?ft.AND. OR. ExOR. 
NAND. NOR. -i yj<-b®3&£m&-^b-£X&m 

*> 1 4 8 X 8 b' y hc7)7*-^{C^ LT . 14 8x8 b*«y 
beMr-ftfm^bti&zttz**) * ^^tcAND, 
OR. ExOR. NAND. NOR. -f yA- h IUS§Sr 

fttitiifflv^^tms. ant, 

& am^ *, ±ie-r - ^saftt u xmmvz h. ttz. 

<o$mttm. 2£X£%mmt*mmmx'*&zb 
ittomx-bK), ztie>z&x-&£>-£xim~r&z\bi>*i 

[0 04 5 3 %t>iz, Z<r>fgl(02me>Bmz&^X 

ts. 7x1X4 >7-v-y'm<nWkmiim j 5cr>mi l z^ 
xmm Ltz *>* . wft^cotfr&iz t mmizmm*smx-$> 

[ o o 4 6 3 mz. mi cogmmm 1 7r<?3i*9ft«!a 
fcjsv^x, xhvstf-i i^4> ±afafiorrjE-fiF^t[ii» 

ft. A^«^-7 2(cJi8b*.yh<0«flH83&««*&3iir*J 
0. £ft^><08b*-y h-r-^ti. «WljWHlIHW)-«fc 
UT«OExOR0S§7 StCiM^ftT^fllia^ffeafP^i: feft 
6. £c7)ExORHlS§7 3KW8t*7 haiTJ* 4 . BfJ£«0^ 

mm.<m&m. mms-i 6^@s&7 4izm^n 

T. 1 6ft>-*;Pb'7 htC^$ft^>. ;«8- 1 6 
^JMS7 4T-C08- 1 63SW3»:<0— LTtiV^ 
WEFM 77X^1^*^ 4>ft ^, . 

[0 04 7 3 z\comi 3<ofl?rc«, ^flcDim;: 8 
b-y F^)«f»fB*ffl^fe«h9flJl!ia*a5UT^4* t , H 
»t'7 MS«i8b<y htcFS-t^ftT. 8-1 

[0O483 »C, R«HWDHI» 1 8(COVvtffcBJ§-r 
4. H«lftJollIBl8Ttt, »9t(f014fc^J:o=5r 
4SiHOPl«fJ , 7-FS0~S3$:ffl^-r. ±128-1 6 
^ISc07l'-A#{a'ri5]XB5rt-?TV^ < , C1C08-16 
^IS7U-A («ilJEFM/7^7l/-A) t±, «i 
If8 5f-^y^ X)VX'fo h 1 3 6 0 f - -v >- ^b y h 
lOl 71/-A1 3 6 Of ty^/H'7 h§ 
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t,Z 3 2 f-V y^t'-y h<?)|5|iaV- K**#JP$nS fcft 

(C, i07P-A$r±iec 1»W 2*rtKMl££-t!: 
TffijtttU C l^^JO^I^l^-AOP^-K 

tffeco^i^-^opi^y-KS-P^^s^fr. ±15 

4«2Sc7)|5jKB t 7-KS0~S 3Sr^V^(tTV^„ .Ift. 
^^|s]^V-HS0~S3«i, iSmfOy-h'cT) "1" , 

[004 93 dcoio : 5r4a«col5lXBv-KSO~S3 
tf>3IlK£. <rUJi'[21 5lc^-r<t3^rHlSSSrfflv^, 2 

ttjmx.h. -tKfr-h. ±E4S0Ho|B|J«v-l«so- 
S 3 Srti^-t^» 2 b'-y hf*-? 7 6cD#b -y hi:, ±15 
2h'7h cOlttPfi 7 5 Og-b «y h t J)K 2 O^ExORIUSS 
7 7, 7 8tci D *ft<m#teW»«*nS*U SrfcfcH 
«HT7-HiB^7 f -^7 9i:*4. ZixlzXO. ±1571' 

- AWJtttJtt 4 RIXB V- h* com 4v«7l/-A 

[00 5 0]=St£k IBISS^-h'coMaSr^^C^L 

t -en hcotofrb 4 v- h * ix o as-tro o as 
mx% h . 

[005 1] iXfcHl 6<i, IBf^*«0-^Ji: LTOft 
fa^f^f-f X?#t5J§«ttl 0 1 fc^LT^S. 
i^T-'-f X7^IB«i«*l 0 lii. 4>*^by^fLl 0 
2£3rLT;B9. rtf^-fX^ttKIHIWfcl 0 \<r>WS[ 
frwrnzfafr-tx. rn^9A«a««-c**Toc 

(table of contents ) ^iSfc&SU— IM > (leadin 
)i«103fc, 70/7^7- ^^BUSttTtrn 
miil04fc, rny'7A»71^- v^*>«9>*y 

— H T "7 h (lead out) ffitt 1 0 5 fcjWBBfcSflTV* 

^ . t -f *m^b'f *fi#S£ffl3tr 4 * 7 tCtJ 
^x-? #151* Six. iojj-— rV ^t'f^f-^« 

[00521 ±JE«t**>--»fc UT . ^-^SEHMS* 
T'J)| l 7n7'7Allil 0 4l^hoMl^^S§S ! *iX3t 

OCfit^'J-MyI«10 3^ D-h'T^b 

mwz&tszoiz-t&tmz, ztizmmmt tx. 

±&Lfc6o<0|IIKl 3~1 8«D*l«Sr< fcfc 1*X if* 
L< (i 2oJ^JtT'Bf^tJaaSrMLTf#^nit<i-f-2r7 ; 



U-K>f 0 3 iOtrtfiJfc:, WWfcS^M 

[0053] w,z. xm&T-fn&jim. r—rm 
^mw.<rmm<rmmzr)^x , hi7&im(iu&p&k 

[0054] HI 7fc*3Wt\ IE«a«ft:«0— Wfc LTO 
•t*^ X?#iB»»fla 0 lli.XtyHM-^ 108 

-y hsuk i o 9 tcj; o «#ie8rtsa t R*JRfc*i6 . 

[0055] W^rx-y Figg 109CJ: 9 BfcWR Wirt: 

■r-f s>*;HB#tt. Tocf^-y'i i isr/ryri 
l 2(cjM^ixS. TOCf3-ri l l*^(i. fa 
7ttie8«ffcl 0 KOiffiU-MyfRHU 0 3JCTO 

LTiE«snfc±se»8iHf«. mum 

*}%uwkt2>ti)t>comfiiw<7)'j?%< t i>-mt Lxm 
v>^tts. i<o«, ff^artai<ocpui2 2K, 

fflituii mm®®. j &v£m&zftvx%mztitz 

M^M^?^ x^h«f>& I C^r— H, ROM*-K, WM 
^-H, H 3?£ HE^SX -> T f# ^ilfc ^S'M 

[0056]BtM KgI10 9A^7y71 1 2 £ 

rt-u pll (effla-y^^-r) mm 1 sm-tx 
jRoassn^x-f ^*^;wt^ti. nffi^ffumi i4{c 

. ±150 1 WlilWftJPlslSS 1 8TftanS*ufcH 
^ft^c7)^-Si7iTOiil>„ Rm^-Nlllim 1 4fr$>C0T 

4<j?ivmm±. fspms&i 1 5tcm^.ix-c, ±ieni 

Willi, 1 e+*>*A'\Z*» h$r8b' y h«f-^« 

^^x-^fi. KOfnEH^kium 1 6t=i»&<iT. 

H 1 OSR 0 ITiE^-^-ftESS 1 6 ■COflr^kcOiJMra k t 

■c^>«^b«yisw»s<i*. ot* -fe^^^wmssi i 

7 KJ: 9b 7 ft.. -N-y^KHim 1 8(=J: 

O^-b^^O^tSI^cO^-y^^fStSiiS. Cin^W 
■fe?*4MK0HU l 7Xl>'^-y^StH]S&l 1 8»i, ± 

lEia i ob ^ ^-fbiuss 1 » rftspiaK 1 5 tc*t 
iE-ri»toT-S)4. ^(-. rx^yyyt^mmmmi 1 
9tcj; ±15® i <ox^> =y yytummmss i 4 tc*>tt 
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ttHPl 2 l«kOS^T-^^lROaj$ixS. 
[0 0 5 7] lit. ±iBL^J:9lc, 85»B*KUi. ± 

ibe) i co-fe ^ ^ ^t.ms& 1 3 , xtjv-fivmmfoi 
4^7 ymm» i 5 , ^otTjE^-fbiaK i e . a 
i 7 , atxisiwf+jpiiiK i 8co^-rn*^< t 

*>lo<oillllfc:*jv^Bt^WQa*%$<iTtJO, 

Bihf-fL^a* { ifi§ix^[His§{c^-r?>w*{ic7)08si i 

4-1 1 94CT. Bf^-^fS^-fb-tSJifta^^fc^il 
5. -t^h-h. _tlE01tf>-fe?*MfclIIBl 3fcT«HH; 

«raa*it$*vo -fe^^^nisgi i 7t 

4 TOBg^ft^K*ftE LT fx ? 5 ^/WBUmH 1 

1 9 X'cof^m^mmw. 11^7 nm®s& 1 5 
vcom^wmizttmi-x^-vy-ftMisiS&i 1 s-c^Bi 
^«-*Hb*aJi#', 0 1 com k> siJEtt^itm® 1 e x-co^ 
^bJaa^^LTt^oiTiEa^kiHigsi 1 6-coBt^ 
m^tumv, micD&mmfti 7x<n^mmmzn 
jEUcfSMf&i 1 5X'<r>m^m.mmmtK s^wa 

mm 1 1 4T^i«w*fMsi#^ -e^-eti^t $ 

[oo58] nm^mm 1 1 4 x-oBt -^a^tMJi 
i4. ±12014^01 5tmzmwLfz£oiz. mm 

j±tmp\xco&mmnv- ¥<omm&.mtmmm^zm t 

[ 0 0 5 9 3 awsiK 1 1 5T0itm&.m&m 
n 1 «fc a t, HflMMBmft iuki6 

~8£i»& 1 3 1 tCiSfcflT 1 6f-V y^b' y 
8 b* •■/ h r- * £S3« S t CO £ . ±1 EH 1 3 OExOR 
®SS7 3 K*fJG-r*ExOR|I||| 1 3 2 0 , ffiT 1 3 3 
K08t'7 KO«flHRk<0»flfi««ffilWSi:&; t 

t, ii 1 3<7)\iim-i i i:M^nt8t-7 hf-? 

8&1 1 6{Cj&&tl&. 

[oo6o]^:> mmmm^msz 1 1 #i 
x(f±Eiio, hi lomotTiEW-^-fwaa^^ii 
mi 9. m2ocommz£*)'n*>ti&. 

[00 6 1] Ztlt>cr>mi9. 02O£&WC, ±|Bffl 
ISHS&l 1 5tcT«iig$n7 , -v:7-'-^coi 7 0'U h$>Z> 
v>(4 1 7 Oi/ytfJUZ l&bt.'Ob LX , -O-A'-^gB 
14 2a £*-f 6 USELESS 142^1, SfMIUSS 1 
4 3ZftLxmi om^SsX'fo hC\^n—y\44\,z 
mhtVX^h, ;OClf3-/14 4CM$ni.l 
7 0AM h*)f— ?0>A22'<4 b#*P, Qa'iJtmT' 
S>9, Clf3-^14 4tli, iflioWN'U-r-Yx- 



4 4*»4>tt. 1 7 0aM t^T-^ifcl^SixT, ilM 
H1SS1 4 5 Sr^tT^20fa-f-5sT'fc?.C 2fa-/l 

4 eizm^ti. A'u^-fT-^Srfflv^ciSDfnEa^t; 

**jft$*L&. C 2fa-^l 4 6*^cOI±}^f r -^«i;, 
HI 9<7)3@ • C lxn-KB&l 4 0fci2££*i&. i 
tlii. ±iBISIIIIK 1 4 3&tA'C lfa-/144kW 
«<Otc0T**0s ifc.^SJEIIIB&l 4 3&tA*C lfn 
-^1 4 4 fcRIJKO^yi^tftOiSUff dii: fcJ: 9f£9 

1 4 7Rtf*3<0fl»»"C*4C 3f3-^l 4 8X'$k 
I/O**. ZcDMM®8%14 7Rl/C3T3-yi4 
8 . hh W4SSE ■ C 1 f'3- h* PUSS 14 0 TfttWWr 

Ox-?#ffi;W^l 4 9£:frLTSX9tt$*t&<, 
14 8AM hco-r— *J4. ±1601 0, Hi 1V)C U 
V3-*'5 2icA:*j3*i4 14 8>'W hco^-^tffl^ 

[0062] f 010, 01 lOlSOfTjEft-SHL 
0S&cO?IK?iJllISS5 7rtO-f >A'-^gP5 7 at', -f V 

> n'- 9 wmmz x h w^fbwtfc $ v ^ , 0 
1 9. H2 o^KorrjEa^tniHKoiisyiJiiiKi 4 2 

rtco-f 4 2 aire, ^JE-r-SBf-^a^-fkS: 

tf 5ztifiamtztL&. zcom, 010. 01 it* 
izmw Lfz&ne&immizttfc tx , *<o«^<t*jpp 

%)HiX'fo&. 

[0063] ZZX\ 02 1(4, ±1201 2CDm*)im 

<n$Lwm:mm:m-tmx'$>h . 

[0064] Z\<7>m2 1 IZtSWX , ±K0 1 2C0ffMH?iJ 
0S85 7rtc0^f WN'-^gR5 7 a<oaj*«tC#ASnfc 
ExOR®S&8f6 1 K*tJ5LT, SaE^JIHIS&l 4 2<7)>f 
-^g|5 1 4 2 a<OA*«&V3Bill]» 1 4 3 0A7JPJO 
fflBK. ExORIUSSSPl 5 l^ifA^ix. 01 2<7)C lx 
2<OA*WC#ASn/tExOR|lI»S6 6lC*t 
JEEL-T, C3f3-^1 4 8«OttJ*fflltExORIliKPl 5 

[0065] ^^X^COExORHISgP 151, 15 6ii. ± 
iiELTt.t'pC 01 2<7)ExORmS&l¥6 1 . 6 6tc«tSx 

i>CDX'fo<9. ExOR[IIS§SPl 5 1{4. WltHl 7 0fflc7)8 
b'-y hExOR08St=J: 0 . ^ ^ExOROSgffip 1 5 6J4, 14 
8<lc08b'-y bExORHlSStcJ: 0-eix-e'ix«lfiS;$nTV^ 

=5rfc, ia#MiJO01 2C0i^0ITjE1?^-ftiaSSOEx0R 
0BW6 1-C, A'jf ^f-^S;i< 14 8AM h£7)tff 

V^4*&tC*4. ExOREfiSP 1 5 1 (4 1 4 8fi08 b y h 
ExORmK(c ^Ofii^^ixSi,!: {4^>fftTft 5 . 
[00 6 6] ltfjJg^l 5 21CJ4. 01 2« 

^6 2(Ctt»$^&«««t:ffiai-6 1 7 0 b' y h<0@ 
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ExORIhISSP 1 5 1 l*JCO i 7 OH<7)#ExOR|llS§{C'?-iX'e'iX 
#ttS*VO*6. D5-V-HI1S&1 5 3(4. A*-7M& 

=Fi5 4 tzmtzttiz i b'-y hnm^tmwm^zifct 

ExORQftlU 5 1 *-/Hr'o, -f3r*>*> 1 7 

Oh> bco£T£ "0" t-f 6*»36*flJ««I«ISfL4. 4 
fc, ExORHJSSSfl 5 6fcOWOi. 1 4 8fI<DExOR@i£ 

fc |§H*<9 1 4 8 1* >y h T'*> 5 £ k J21W4 . ±ffiExOR[l]S§ 
P 1 5 1 OW^-t H«T* D,Jgfl57 ICftteStl*: 
14 8b*-y hcOH-tm^D^-y-f-B&l 5 8«:^tTEx 
ORISIgSSf 15 6 F*)CO l 4 8ffl<7)ExOR08§l::-e:ft-T:fU££> 
ftSfcftt::. D^>yf-0S&1 5 8«4^ *- ^/WSgf 1 5 

9cr>m^m®mmz£ o 1 4 st*<y hcommm^- 

[0 0 6 7] .Ico4:?fcr. MOfTIEIlISScO-f 

Jz%ZcB^tt.wm&X'Z & . ;«-f^<-^ 

U^Uco-f- ? fc *\ — iftgtfJS < b "I 
BEt&S-r— -fcdfaU-r-f K/V<y^*£lEt 

* ti?S£-t S . A < =5r 6 t U±tfX %%<%2>&dtcffl 

-fboitt urn. ±mm*<Dmco£ oizi mm^tz y w 

lk+ b' «y h i CO* # & b* >y h %L t % 0 » &cO b' •/ h &cO 
-!TjES^0»*. <r^«9>4LS I^ICf-/r«A 

r^bx^aire&y. i^nf-^^3.yf< 

[0068]»ClC, •fe^^JWHIBl 1 7fci5lvCt4. 
±1202. msk&lzlMILtiXdte^ IEI4B#^±IE-fe 

^ ^^ms& 1 3x-im ■ fflR^-f b<?M y^-y-T'fc 
«]: 6 it^fcrt^frev £<o«wk y?-y 

aOSSrlfrf &co-C*fcl>. 

[00 691 ^y^lM&l 1 8£i5Wt{4. 

iEIMtc. _hte^ >y ^ftSDlUSS 1 5fc*JVvt, ±IE07 

-1219 tmzmmtrziio^^mm, 

T KW, CRCCO^tf&SftT^&^t-. £ft£ 
Stc-TS J: •5=3rBf^^b«iaS:Sfi-rtcO'CS>«). 
[00 70] 02 2(4. -rX^^^WfflaiUB 
1 i 9<?>g:#m*mLXt3*). SS^l 6 ltli. 017 
CD^-v Vtttmffi 1 1 8*>£cOr -f i-^l'T— 



{4. m{f±IE04£*t- J: Wt"l>X?7>- 
/5 1 6 3Tf* ^^fTVW&SSfU fcfcfi*?! 6 4 
iOIXOaiSfiS. uOX??^ 1 6 3t-5UT 
CO. ±IE04 t*aiUJ: 5 3r±j£#JB5S 16 5R 

tKry-fe-y bffl (ft&v^itia8fi) 1 66*, isiem* 

1 7 lj^^WBf^oafllfRtJCtTSWk^SifcCJ: 
0 . BfWS-ffcfcfr 3 i t #T'# l> . -I cOfSSEUffi 1 7 
1 T14 . ±IB^ -y rmm l 6 I CO 3 b-tfffg 4 6 cort^ 
^frSlWcoS) S v %{4S^SE*coliWI6SgiJffif $8 1 

7 2^>. $s!is#. f&ftm%?co#mm*mm 1 73^.^ 

IB5*»fe-§-i tii.?»?ha5^'IW$g 1 7 4^tcJ: «J . Bg-sf-co 
«fll«S4JjEU. ^cOHffl$R^*5tT^^^l 6 5 

U -fe y bffl 1 6 6 ^PP-T?. . 
[0 07 1 ] iiX^cO^-EISgl 14 — 11 9cOV>-rfL"C' 

Hi#a^fb«yi*^s t s *»<ow is i> . Bt^-coft+s 

J5rjSffl»i. CTx(f b ^ ^^K3t"-TO 0 »i. & -I fc ifiX' 

i: izji y . m^-fbcoit^jg*w ^& . 
[0072] aimmitzx 0 sit#sss'itt?g. k 

flWBcOfflffR. 0>Jx{4'3 b°-corF"I/^Ff ? FBr'tf fg. *«/ 

tusffiUS: . lefM^atxiaii/s^^xT-Acowa^ 

[0073] t^h*., -fe^Ay^-f/llbfcflMSt^A 
«*tie» LXKZ , «^tclE#*X{4*IBI*cOt^iJff?8 
Srfflv^T. ZtlZ?-? commit Ztlz 

4$-ii-2»c:ticj;y. »o*wt:=a:6. yyy 
>f -vj^fiL^-cHrsg^TS s . * $ k . Mm*? 1 c 

[ 0 0 7 4 ] ifctc. *»^co!B2<OlOfc<0»JBtov^ 

Mcommcoffij&*&ttWz$m t <or* 0 . ^co 
s*«B!t{4 . ma Lfcia 1 ic^-ra o -c* 2> . ; co0 1 

co«^co#laI88 1 3~1 8co^co^!S^tco^TJ^T 

[0075] Hi<o-fc7*Mt;0»i 3{4mra:t^ico 
mmmm t mmzm&ttiii* y?M& 
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[00 76 J Zcom2 3l l Zjjk-tA?7>y r >l'%m®8%l 
4££VY?. T-^A^fflOiSH^ 5Ui. LSB (ft 

Tfat* -y h ) fimmtmzftt sr^m? . ^*>»9>s lsb 

7r-XhT\ EIlO-fe^^-fblHlS&l 3frh<T)'r-?tf 
A?}£fc.l>. X^5y7';Wffl^l 5b* y h«i/7 M/y 
X? 1 4 ati. Sfffee^SW (ExOR) 0B§ 1 4 b Srffl^ 
T±fi!c^JS^x'5 + x' + 1 iZfeiti? 4 - h^N'«y ?#>* 
TWbiX. 1 5b*-y Wy7hl'yX^ 1 4 alC(i. ® 
2 4l;i7K-t<J:d&T',)-fe-y bffi ($>-S>W2;*n3£M) im 

jesfiiidteSr-jT*^ @2 4coru-fe-y bfflioa 

#0 t (£ b 4 b'-y h<Dffi 
tc^TJEB $ iir-C s -b ? ? 'J b ••/ bO&tfty 'OMi 
tl&£ot,Z%-oXl->&. is? bUi/'X? 1 4 3Lfrt><7)& 

4c\,z£ OSfflilWlirafP* { i: htlX , 1 4 d J; OJR 
9itS£ix» laiO's yy^JPHISSl 5(ci*£>ix-?>« 
[00 7 7] ^^T", ±IE7'Ub-y hffl («J»KS) 

& .1 i: #T'& I) o -r^r^fe , ±fBll 2 4 tf>7* U b -y hffi 

bhmml w&KmmmwL. wytmmsmw*?. mm 

hh^\±z\tic> aym^h^mcomm t comas 
f^fflv^^tm. ttz±immm»t ixi*. m 
mmmmm (exor) t&a« (and) . mmm (o 

R) . ^7h*»tS!SrttfflTS6. 
[00 783 <WC iOJB2coieJfc<OJBJB<0-fe^5'7* 

[00793 -IC0I22 5£^-r<J:d£, 1 
fll 7 2A^ bcoi 2fi\ -t=5rt>*>2 0 6 4^M h*^ 

4. 1 2ff«0fl:^<Ofi : cO$t3l{ag^(i. 
(t^Jr-?) t . 2A>f b<7)I ED ( I DX5-^II±J 
*f^) t, 6/nM hcORSV <^HBB) btfznfRizWM 

C (X7-^I±5W^) MHSftT^*. 

[ o o 8 o 3 ±ie i d (mw~? ) 04 a>t m*. h 

2 6(C*1-J: ot> MS Bm<7)MlDCOJ<4 b ( b'-y h b 

3 l~b24 ) {ib^ffifg^&O. M r )CD3'U b 
(b'-y hb23~b0) (ib? ^Sf^^otl^. 

*-V-y b?47\ lb'-y bCObyy^y^fjm. lb* 
•y b<7)Ktt^ 1 b'-y hcWi. 2 b'-y b<7)X>JT;M 
7\ 2 b'-y hOJfS^S-tif mfrh&L-> X^h. 
[008 1 3 EH^»/^ftJPE]»l C<D<kd 



liWfgtcjtE tT^j^tfb'-y h#ew;7 yy>umm 

X'&ZmfflimZffitZbizX') . W^fl-fcifrtii:** 
±IB2^M I ED (I DX^-^tB 
t9f^> <^«^^> 4MM hcOEDC (X9-UW5 

[00823 0 1 comnJEtt^imm l6tL 

xa. m2 7iz^i-±o%ffi&<7)®mm^t>tL$.. z 

rt&Htti . El 2 8 iztjk-t J: 3 &«*re$> l> V Mi^n -y 
^iRF-t* J fflV^ti&„ 12 7l:fcut, A^SQ^-2 10 

l Uz&kti%>. :<opoiv3-/2 l 

l^Aflf— 02 8^-r«tdt;. B 0)0 ~B 
i9i.i7i^)l 7 hx 1 9 2ffW7*-^"C"S> , 5, P 

Oxy3-^2 1 lTti, 1 7 2^J«0*?iJl 9 2vs,-< h 
cr>f-S\,znLX. Ztl^tll hfo<0'J-H - 

ynty(RS)fffi:LTORS (208,192,17) 
(PO) Sr^aDLTV^. poiya-/2 1 1*> 

^SaWll»2 1 2£tf-LT. -f y^~U-^@»2 1 3 
izmtztiXJ y?-V-7~mMZti, Plxya-7'2 
l4^jMtn-l>. lxyrJ-^*2 urii, H2 
8lc^f J; 3 ±IBP o/s°y t- **H1wSixfc l 7 2 
h X 2 0 8tT«-f— ^^#^0 1 7 2'U hWf- 
?I<ZMLX , -?-n^*fLl 0^M h^RS (182,172, 
11) (PI) SrftflnLTV^o Kot, ^c7)P 

Ixy3-^2 14Kli. 182AMhx208ff£O 

^L7^id^Hf^btf0^46^7 i -^^IllS§2 1 5£tf" 
LT. ^^2 1 6<fc91R'9aj$ft&. 
[00833 T-^SdftHI»2 1 2fcoivC 

(i s POiyn-^2 1 1 tf&?mcr> l 9 2A-f h<7)A 
jj7-"-?t,zttLX 1 hc0PO/N°'J-r ^ ZttMLX 

bWVJr-JlZtiLX. J>4V , >(±2 0 8/'nM bCTDT-'— 

IzXOtt^itZffitZbtfX'Zh. Z\cr>^-9^mt. 

m&LtzZoiz, y&=F2 1 8*ftLxxn2tL&&mm 
izmtxm-t^oiztxijX^. ttz. t-^^0K 

2 1 5^V^T(S, Plxya-^2 14* s #ff(7)17 

2A-r b^T-'-^tc^L-c. -en.-e-ixi o^m b-tm 

P l/VJ?-4 $:#JPtT 1 8 2/N'-f hOf-^SriJb^-r 

V>lil8 2/^ hOT-^^*^LT7*-^^€:ff 
■iZblzi. *)tm-ikZm-fZ\btfT%&. Zco7-?$i 
mi>. ini£Ltz£olz, 1 9*itLXXJ}Ztl& 

mffimzmtxm-t£ot,zixi>£\\ 
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[0084] JJET-^SEBttt, £f*Wtctt. buIEH 1 
0. 011, mi2tMzWtWLfi:J:?lz. 

traiwucT-^iRiss-frfco, -ecoffi. and, 

OR, NAND, NOR EJS&fPfSrteffl LT t i ^. 4fc, 8 

b* y h max- lh'yb omtffflb h \ mmr- ?\,z±h 

ffl^-r-^^l'7-FtCffiSt--S»8b' y b<Df*\cr> 
4§-b*>y MC#tL-T-?-;ft.-?-';ft.AND, OR, ExOR, NAND, 

nor . j>s<-h®Mt:m&<0th-ttxmmLxi>£\,\ 
ttz. isywisxtzm^xmkLtz*). #mmm 
*fc«t *)&mtzm. z*z*%imtt.&mimmx'Z 
&ztiz%)mx& i 9. ztih*m*-'&*>*txmmt&z. 

tii^IWtZ'ht. £tz, AND, OR, ExOR, NAND, NO 

r , 4 >;*-h®s&&m*&t>itxtm-f&t&&i l zi&. 
it^mtmmx'% hzt atomx-h o , -e-ti ^ * 

[0085] »9SljE«r#'ft:$*Ut±iB 182/^bx 
2 0 8ffc7)T-^<i, fftCOWC-f V^ — V— y$tl* 
1 3fffOl 6<7)^-7'lC#tt£>*rC, <&7)V-~rtf 
1£Sk*z7 9K.ttm\Vrb1Xh. U^^IJ, 18 2AM 
bX13'ft^2 3 6 6AMbt^*5, Ztlt>i)*$m% 

tvx , h 2 9 tc^-r i a t i ffiJt o 2 oc7)iD^3 - b- 

®t|S|«tC8-l 6^BS#JBV^i7.&a*, lffli2-5» 

^y^^-Akrfl-tt'oti, l i/yryu— A{4, 3 2 

f-V*/l^b'-y hCOmm^-VSYt 14 5 

H2 9tC*-rib^^^-c7)3 86 88fi-^b'7 b 
14, 3HIW8r<D2 4 1 8 

[00863 02 9*>3BWtii*«#fc:ti» 8«3SO|B]»J 
3— KSY0~SY7#JBV^*VC*5 9. ^n^O|3]^ 
3-HSY0-SY7I1 ±IE8-16^m^«® (X 
f— M fcJfctT, XT--MS.t>'2tf0i:^* { ia3 0<0 

(a) , X7—V3RXf4<r)k.%tfm3 0<7) ( b ) com 
W*?->ttciX\^. 

[00873 £WJ:3*8«8l<OBI»|3--KSY0-~S 

Y7coiMw&. muims iizTfctxotzms&zm^ 

*M£tfi*f*.h. -tKh-h. ±l58«S<7)|I|aH3-FSY 
0-SY7&}§St5 3t'7 2 l^S-b'-y h 

fc, ±IE3b'«y h<Oftfif$82 2 2co#b'-y hi:£, 3o 
cOExOR®8&22 3, 2 24. 2 2 5Ki D-WNlSMft 



mum* thztizx*), mztcnn?- hjs^-t- 

[ o o 8 8 3 jmc , ±a Lfc*«B*o» 2 <r>mm<7)mm 
mmmcoffimztiLx. w£.m<?m*ffimi. mm 
1 7 1 mmx-h <o , ±iam 2 nmy&vmmz^, ttz&m 
v>&mwmizttmLx$8iztiKm!mwzti?timz 

ixh. mtlf. IMS® 2 7(c*«Ri) ITiE^Wcm- 
H3 2<Oj:^*fl|jRcoiR"3iriE«-f^l:EI» 
iCfcO SHITS*. 

[0 089 3 •T'S:ib* > , ;«0H3 2t=*JV^T» A**SHP 

2 3 otc«iiriasi 1 7fl5amiii» 1 1 5*»^><offi*m^ 
±iEia2 7wai^ssg^2 1 6*>4>^ai^tcffls 

-f 6±fEI22 8WWt3F-f-<0 1 8 2 AM h x 2 0 8^^ 
-^^ftt&Sn-CV^. C<7)A2l3§^2 3 0*^c7)x- 
^{4, x-^iS^0iS2 3 HciM^T. ±15112 7 
(Ot 2 1 StfMWBSl^tfffcixft. r-^ii 
^IHS52 3 l*^cOtii^T - -^(4, P I (rt^> f 1 " 

3-^23 2t=iSfeixr» ±ieH2 7op uy^-r 
2 1 4«ajsit vxcom^mmi-^h-h pi^j 

ffl^^^DITIE^a^Jfi^^, ±KH2 80 l 7 2AM 
hx2 0 8fftf>T— PIf3-y'2 3 2M 
Wffi^Jf-^Ji, f-M y^-y-7@8&2 3 3T±IE^ 
y^-'J-7"HlSS2 1 3-Ce9iSM&SjWttSfU x-^jt 
^miUSS2 3 4(Cj*^^T±|fiia2 7<7)r r -^^HlS& 

2 1 2oa«ra*<ff*>^fca, po (?h^) f3-r 

2 3 5fciM4>*l.g>. POf'3-y'2 3 5X'ii < ±IB02 

7copoxy3-^2 1 1 c7)i£^ast UToa-f-ftMia 

^^PO^S:fflV%7t^0ITiE«igi^StS^, 112 
8C07CCO1 7 2 AM h x 1 9 2ff<0'r-^3&*aj*lffF2 
se^^LTBXOtli^m.. ±IBH2 7C07-'-^SMIll 

582 1 2, 21 5x-<r)?-?$&icomzmmm : s:m^& 

«^tc«, #«^2 18,21 9tC*ft-eil#teU:0l 
flWB*. H32<^)f f -^a!S»llI»234. 2 3 1 <0# 
^2 39, 2 3 8tC**l.<m«»LT. ^fL^^Htff 

[00903 PXkmwLfc*micom2comi&<r)mmz 

*Jtt6SMIt>. WaUfclBl<oajitO»JIR<0*&i:RI« 

[ 0 0 9 1 3 Srfc. *«^ti. ±aLfcWtoWD»5* 

(4, yA'-^ExORO^Sr^LTV->S*i > icoflil, t" 
•y btn»^, #SffitS?^»^J: Vr-fSZWlZftfrlt 
XhX^Zt litomxh h . 4 , «HWk<o«MMBfc:(S 
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tti^i:m^hitxmm-t &zti>-*jmx'h&. zco 

[0092] 

ircoxsgTBf^-fbJiQia*^^ h m^rcom t%K>. 
wmfimztin&xmcoinz. m-^r-yzmz-t 

t\ ®mzv&itw2g%x'$&b\>^m&i>$>&. zti 

ni&<,zh'fthtiz>%i$kxfoh . 
[ 0 0 9 3 ] 4*:, *wmz Xixi$. m^fr^^m 
w<F>mizm*)Wii>tiz>T-?izttLx. s^ikcommm 
izmttz'j?%< t ^-^n^-fiz^-fimzMLx 
\^tnb. mmjiEmmx'h&m%7-?U7ci)^mz: 

b # im*kX , IK <>: =5r< $r* J: 3 & 

[0094] 4fc. MOITiE^acO^racOt' y bSj« 

*s %ww&mm?*> *) , sr o mE»*Hfc*«#fl: i 

[ 0 0 9 5 ] § JMWIfciWaf. JJfStftfMMR* 

mmftcoffimnx-x-zmLK^fctb. tms^mms. 

[0096] #«y|£ .fcfuf, t-^?iJ 

op] — — vJtVfci^&tztfxoyyy A-fbSriBWt 

fc J: 0 . BE#<9X ? 9 yy^^SSrBf^^ggffl LX . 



[009 7] i<oi'3«r'r-^OBi^kfc:J: l 5. atr- 

[HI ] *«^<0'r-^l2aaS«O«lOlS»<0»»<0 
[02] Hr?*-ffcl3»C*iW-4«R ■ iSfffc^M hcM y 

9 - u - 7' £ n^-r -i> titbffsmem sr*t- r a -y ? etc 
. 

[03] tfSifc ■ «3RA>f hco-f y^-u-^fcRWT* 
[04] x-rvyrm—mtt-tmx'foh. 

[05] X?5y/WJ*'!' hil<0-OTtSttElT 

[06] *«#3S3«*nfra&0^JJ'9>'7'5O— 0!**^- 
0T'£>£. 

[07] -fe^^7*-v-y hco— ^JSr^0f*S. 

[0s] *7?ft<nnwmx<n^M^m*wmt 

[09] -t^^rt^v^«w<o-«*zirrHT*«. 
[010] mmTEM^mm<o-m^immm^-t 
®x°h&. 

[011] »OirjE«F#^liI»<0-OT<Oftfl5W=5r*jfiS: 
^•f0T"$>&« 

[012] i8OITiE^'ftII]S&Oflfi^J^^-r0-C-S) 

[013] ^rnmtx-^v^imm^m^mmthtz 
tbcornxfoi. 

[014] SSWg^tftJnSn* ISUWT7- HwftfWN* 
^■T0T-S)^„ 

[01 5] p«^iii»-ccoiig#fl:o--«tKB^-4fe 
[016] •f-*3E»8fl«O-ffl£*f0'C*«. 

[017] jf-ftwcoT- ? n^.mmi^ i comm^mm 

[018] m.m®&x*cos§mmmcr)~m£mw-f&K 
tbcomxb&. 

[02 9] iR0frjE«^ftlH]»O-W<0«*fllJS*^ 

EST"**. 

[02 0] mnmL^t®8&<r>--Vilc0MftW)%mi&*: 
^-T0T-$>-i>. 

[02 1 ] »On"3E«-^ftlSIBIW)fl!lwW*7S-rHT* 

s. 

[i2 2]fx^7y y / WMIIll Hh^-MS: Srf 0Tfc 

s. 

[02 3] X^7>-7*7C7)ftfe^J$r7n-r0-r-$>^). 

[024 ] 02 3r>x7yy7ycr>-rv*.v hfflco— 
Sr^-r0T'ft^« 

[02 5] t?^7*-77 hcOflfi^S-^-rST'* 
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[02 6] m2 5<7)-t7fy*-~?-yhl,Z&ttZ>*:7? 
|*|<7y\ >y r««<0— . 

[02 9] -tflHTM^y*-' 7>y h<D-ffi|*^-r0T 

[03 0 ] SS«®#fcfflinSn4R«!V-H^)fl!l<0*flc 

[03 1] Hm6DllI»"C<Oi»^fki!Offi<O0II*KBH-r4 
fctf><Z)l2lT*.&. 



[ 0 3 2 ] gg 0 3TiEa-fft[iIK<Ofl6«Oflf<l**-r /o y ? 
0*C*4. 

13 -t^^^HISS. 14 A7 7>7/l<Wm®3$, 
15 ^•y^ttJumifc. 16 HOtljEflF^Hfclll 

ss. 17 $®m»* is mmmmm. 57, 

14 2 SSS^JlMlSS. 61, 66, 151, 156 

ExOREsssf. 1 1 4 mummK. 1 1 5 anm 
s&> 116 mmmm^tmffi. 1 1 7 

JBEKk 118 ^y^SHUSS, 119 fx? 
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